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<54) yCTPO«CTBO JUIfl PEMOHTA OBCAHHWX KOJIOHH 



Hjo6pcrawc OTHOCHica k ycrpoHcnuM, npH- 
MCRscMWM fipn ycraHOBKc npoiwni>Ho-ro4>pHpo- 
bskhhjc nnacTuped ro MCTaaflinecxax Tpyf> 
b o6cajniMXj. KOJioHnaji He4>TsHwx, raiOBtu a 

BO&KHWX CJCB30KHH C IICJIMO BOCCTaHOBJICHHJl 

rcpMCTinHocni* ctchok kojiohh. 5 

KsBecrao ycrpoHCTBO An* ycnwoBKM Meran- 
iDnecfcioc nnacrwpeii, cortfpxaiuee aanoJiHeHHMH 
xhakoctmo 3JiaciHWi>i h cocyn. cnycKacMbiM 
k MccTy noBpewom* KOJioHHM hi ipoce. Ha f0 

DOBCpXHOCIH GaJUlOHa cncUHaJIMlMMH MJKMMa- 

mh KpenvTcai McrajuiinccKiw nxJ>pnpoBaHHi»iA 
tmacTups. BnyTpfi r^JiacnnHoro cocyna b ; xha- 
Kocxb noMaaen BopUBHOti aapjw c oneicrpo- 
jVTOHaiopOM. PaaiiHpcHHC nnacrup* b kojioh- |$ 
hc ocywecTBsi*cTc* : npH bsdubc 3ap«na?CU^>^y 
Ochobhmm Hcnocra ncoM Jioro ycTpoHCTBa *b- 
rmcicst 4 ipyrtHoctb jKxrnaceHHJt paBHOMcpworo 
pacompeHHii -nJiacnipH no bccm juwhc. 

HaM6oncc^dnH3KHM no TROoreecicoH cyniHoc- ^ 20 
th ft iioCTHraeMOMy j^yjikTary k npcjuiaraeMO-' v 
My sbjixctcji ycrpoHciBO ahji pcMoma o6caa- 
mjx kojioiih. conepucaiucc no/iy» unanry c 
ynopoM, <{>opMHpyioiuyio ynpyryio ronoBicy, 



xeciKHH KOHyooyaHcoH h yaaHOBJicHHwfi «a^^/ 

IUT2HTC MCJKny jmOjlOM H KOHycOM-nyaHCOHOM v:^t."- . 

npOAon&ao rot^pipoBflKHufi . imacropfc^l21,.:^^- 

HcAocraiKOM miwcTHon) ycrpoficTBa «bjw-^ V 
ere* to, w mccncHH KOHyc iryaHcoH fiptflBa-^^ 
pHTenbHoro paaincpcHiw npoflonbHO-ro4)pHpoBaa-:j|, 
Horo luiacnipfl bmikmihcm c rjiajucofi 6oKOBoftg^ : 
noBcpxHocTbw. TaxoH KOHyc npH paauHpcHHJf 
. BitaAHH ruiacTwpji coaoaer o6paTHWH ncpcm6 
MCTanna. B peaynwatc Kaaaua K3 bieiakh o5- 

pi3yCT ABOHHWT HCAOKMM14 njiaCTblp^l K KOJIOH- 

hc. ApyntM KCflOCiancoM ycTpoHCTBa '"^iS^^ 
B03i^aoioc» f 3axiiHHHBaifH>i KOHya-jTyaBWHi^^ 

b o6caiUK>irKO^ "^.^^MJ^AS^I 
HHiai Mcwy^H^'waMtipaMM...^ ' ' 

UenwoTioodpcieHH)^ 
Ka*CTBa ^iSwi^^noBMiiicHHC Haacraocn|i 
cro nyrcM hckjtjo«ichhji 3aKJiMHHBaHHH b ,-|t" 
MOHTHpycMOH kojiohhc KOi^ca-iTya^Ha^ 



Ucjjk nocTBxacTCJiricM/^'no b; ycti»HcnM5 c 




nony» unanr^ c'ynopoM. (J>opMHpyiomy» yn- 
pyryio rojiOBicy, xcctk** KOHyc-nyaHCOH h : ? - 
ycTaHOBJicHHWH Ha uiTaHrc Mcwxy y no P° M t *^; 
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KOHycoM-nyancoHOM npononbHO- ru^pHponaHHWH 
una erupt, KOHyc-nyaHcon BwnoiiMeH c npoaojib- 

4 HMMH K3H3BK2MH, HMCIOUIHMM flCpCMCHHMH pa- 

% h^^yBcnmHBzroimHcn or MeHbutero^ocHOBa- 



b nponccc pacuHpeiiHa enajiMii bkjhoh3ctcji 
ynwciox KOHyca, 11a kotodom yron o6pa3yiomcH 
K3HSBOK B03 P acTacT no 35-40°. BnaiwHb! imac 
VTwpHi5, ynpB^«cMbie ithm Y^ctkom, pc3KO ; « 
sVrioBopaMMBaioTca n>ou mkmm ^ yrnoM^paspMM- 
V; KOHycoM-nyaHcbHOM^2]i (<t»Hr.;6) 
^BiwceHHC KOHy^nyajjco^ 

B03KHKMOBCHMK) BHCKOHTaKTHOrO 

i>-.\ '-'AUK 

BnaAHH nnacTMpa -5 



, ~ r - , _ , . .epaayioiucH kaHaab^m^^^f H^|s 

V "flOpTHOM . I!0J10)ICCHHH, p6*UHH>^ 

5 l^f^n^M^pa^^pflMJicll^w , fo*pMpOBamioro, nnac-v^^i:^r-«fi«imtoa : tdv6m 8 ocymccrBiiHCTCfi 




* pacnpaM-ricmw 
■£Twpa;J-Ha>Hi\ 6 - KOiiyc-nyaHCOH, 
: ; ycTpoMCTBo oiiH peMOHia 'ofeawuXj 
fleiwcHT- 4>opMHpywiiryK) ynpyry»|ronpi 
'% mcwHH.^KOHyc.nya«coH 2. m nonyio|iinaHry 
^Ci^cxaaCT-yCTpoHcrBO b cKBaxciwyl K^-Mccty 
HapyiucHHfl KOnoiroM na nacocno-KOMnpeccop- 
: Hbix mm 6ypnnMibiK xpy6ax 4 bmcctc. c^MCTaii- 

J1HMCCKHM lUiaCTbipCM S t KOTOpbJM OOHHM.KOH- 

iwm onHpaeTCB na KOHyc-nyancoH 2/ a ot occ 
Boro nepcweiucnHH BPcpx ynep*cnBaerca yno- 

poM 6. ■-; • ■ 

. OKccikhh KOHyc-nyaHcoH 2 npencraBJiaeT co- 
6oh yccvHHuii iconyc (<|>Hr. 6), Ha.toKOBOH 
noBepxHociH KOToporo BMnojmeHM — ^™««^ 
pajwycHue KanaBKH no wcny ' ana 
pa S. yron HaKJioHa o6pa3ywmcM"Ka«aBok 
cocraBJiHwinuH 9-12°, yBCJiMMMBacrcH no 35- 
40° y 6oJiwucro ochob3Hiw KOHyca. Pajwyc 

K3H3BOK nCpCMCHHMH. Y MdlbUJCrO OCHOBaHHfl 



20 



25 



COH3 2 '3H3qHTCn!>HO BJIMHCT Ha Ka«CTBO ; p3CUJH 

- pcHiw-RnacTbtpH m occboc yciuiHe npoxoicAC-^ 
hmh KOHyca-nyaHcona. Yron no^cMa o6pa3y^: : 
laefi Menec 35° He aaer mm fl aei HC3HaMMTCJii, V; 
Hoe yBen»«CHHe npoxoflnoro flMaMCipa . nnacrbi- 
pa a yron nom»c M a o6pa3ywmeM Gonee 40 ; 
bcuct k 3HaweJibHOMy yBenKWWto Heo6xonn- 
mmx occbhx ycmiHH an* npoxo*JKHH* KOHyca- 
nyaHcoHa h yxynmeHMw KaqecTBa pacumpcHKH. 




me^KaHaBOK 7, -pc^Hi fuiacibip- kohycom ^hcohom npoxo^on^ ^ 
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p^Hiw fuiacTbipji KOHycoM* nyaHcoHOM •. npbxojwoH 
AH3MeTp yBCJiHwaacTCJi no onioiuciiKio k jma- 
Meipy KOHyca na 6-7 mm b 146 h no 8-9 mm 
o6caa>ibix xpy6ax. 3to noaBonaet cootbctctbch- 



(<J>Hr; 3) t KOH(J)HrypaaHH Koxoporo noBTopaer 



i uuvvmv^" - r > 

. ^v HO .yMCHMIIKTb njUMCTp yCTpOHCTB .fl"^.; paCUIHpC* 
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^3ittWT' nOBMCHTfc HajlOKHOCTb HX paDOTN 



IlpH 

paoiiMpcHHH ruwcrapa rnanxKM KoHycoM c | 
yrnoM noflbCMa o6pa3yiomcH b 9-12° f KaK 
3io npHJWio b npoTOTMne, npoxonHOH waMdp 
cooiBCTCTBycT wuMcrpy KOHyca fiyaHcoHa. 
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OopMyna H3o6penHH« 
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h 



BHyipcHHHH Koinyp nnacTwpH. OH paBfHjpaflM- 
ycy BnajiHH njiacTwpH, a 3aTCM v yBcnHTOBacTCH. 
HanpHMepV ana .Konyca-iryaHCOHa, npHMetwcMO* 
ro ajih peMOirra 146 mm o^zwxVkojiohm^ 
pajxnyc Kanaaoic y mc in ibtiierx> r ocho B^HKat (4>Hr 3) 

COCTaBJWCT 11 MM. B cpej^eM CWCHHHV(4>»T- 4 ) 

16 mm, y 6o^biiiero ochob3hhh Koiryca < r 
28 mm (4>ht. 5). . . 4W%&:$W^ : 

YciaHOBKa roiacrbip* b kojiohhc oocajDibix 
Tpy6 ocymccTBJMicTcfl nyrtM npomniBaHJiH hc- 
pc3 Hero acecTKom KOHyca-nyaMcoHa 2 ' 4>ot>- 
MupyioiueH ronoBKK 1 (4>Hr. 2). 

B Haiajie, b 6c3onopHOM .(<J)Hr. 3) w iacnn- 

bok b 9-12" ^^TTk^^Tko- . pyewoii kojiohhc KOHyca-nyaHCOHa. nocneflHHH 

„PH KaHHBKaMH. HM«K, 

Hyca-nyancora 2. KoHTaKT hx .^HOP^S?" ^M^ n • M J neDC MeHHbiH pajwyc, yBer.HWBajotuHfloi 

ce fl^pMauHH BfianHH SnarooapH -P^JJ" » ^ IL^STSLnJ coBMemcnu c . 

mv paaHvey 7 are speMa HJiei no nyrc (*ht3- npH 3iOM BWCTy»w J nvawcoHa a 

npcaoiBpanuci oopawBaHMC iieno^KMOB. 3ateM yron HawioHa vvy y 



ycrpoHCTBo Ana peMOHia oGcajiHMX kojiohm., 
coflcpacamcc no/ryio iirraMry c ynopoM, *opM«* 
pywuryio ynpyryto ronoBicy, kcctkhh Konyc* 
nyaHcoM h ycraHOB/icHHMM Ha iixiaHix Mcacny 
i-^" i- - .„,^w.nv^mHOM noonoJibHO-roq 



"io'ocmomiim Koiiyca nyairccna conaajmei 
35-40°. 



HcrOWMKM HH<}>OpM3HHH. 
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(54) DEVICE FOR CASING REPAIR 
1 

The invention relates to devices that can be used for placing longitudinally corrugated 
patches made of metal pipes in casings of oil, gas, and water wells, with the aim of restoring 
the leaktightness of the casing walls. 

A device is known for placement of metal patches, containing a liquid-filled elastic 
receptacle lowered to the location of the damage to the casing on a cable. The corrugated 
metal patch is secured to the surface of an inflatable bag by special clamps. An explosive 
charge with an electric detonator is placed inside the elastic receptacle, into the liquid. 
Expansion of the patch in the casing is accomplished by explosion of the charge [1]. 

The major disadvantage of this device is the difficulty of achieving uniform 
expansion of the patch over the entire length. 

The device closest in technical essence and achievable result to the proposed 
invention is a device for casing repair that contains a hollow rod with a stop, an elastic 
forming head, 



a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between the 
stop and the conical ram [2]. 

A disadvantage of the known device is that the rigid conical ram for preliminary 
expansion of the longitudinally corrugated patch is implemented with a smooth lateral 
surface. Such a cone creates a reverse bend in the metal upon expansion of the furrows of the 
patch. As a result, each furrow forms two areas of undercompression of the patch against the 
casing. Another disadvantage of the device is the possibility of the conical ram getting 
jammed in the casing due to a slight difference between their diameters. 

The aim of the invention is to improve the quality of the repair and its reliability by 
eliminating jamming of the conical ram in the casing under repair. 

The aim is achieved by the fact that, in the device for casing repair containing a rod 
with stop, an elastic forming head, a rigid conical ram, and a longitudinally corrugated patch 
mounted on the rod between the stop and 
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the conical rani, the conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base to the larger base, where the ridges of the patch match the 
longitudinal grooves of the conical ram, and the tilt angle of the generatrix of the grooves on 
the larger base of the conical ram is 35°-40°. 

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the 
same, in the working position; Figs. 3, 4, and 5 show the stages for straightening the 
corrugated patch; Fig. 6 shows a cutaway view of the conical ram. 

The device for casing repair contains elastic forming head 1, rigid conical ram 2, and 
hollow rod 3. The device is lowered into the well to the location of damage to the casing, in 
tubing or drill pipes 4, together with metal patch 5, which at one end is supported on conical 
ram 2 and is restrained from axial movement upward by stop 6. 

Rigid conical ram 2 is a truncated cone (Fig. 6), on the lateral surface of which are 
implemented longitudinal radial grooves according to the number of furrows in patch 5. The 
tilt angle of the generatrix of grooves 7, which is 9°-12°, increases up to 35°-40° on the larger 
base of the cone. The radius of the grooves is variable. On the smaller base (Fig. 3), the 
configuration of which duplicates the inner contour of the patch, it is equal to the radius of 
the furrows of the patch, and then it increases. For example, for a conical ram that can be 
used to repair 146 mm of casings, the radius of the grooves is 1 1 mm on the smaller base 
(Fig. 3), 16 mm in the middle cross section (Fig. 4), and 28 mm on the larger base of the cone 
(Fig. 5). m 

Placement of the patch in the casing is accomplished by pulling rigid conical ram 2 
and forming head 1 through it (Fig. 2). 

At first, under unsupported (Fig. 3) expansion conditions and partially under 
supported (Figs. 4 and 5) expansion conditions, when the ridges of patch 5 begin to push 
against the wall of casing 8, the process of expansion of the patch by the cone occurs at a 
slope of the generatrix of the grooves equal to 9°-12° (Fig. 6). The furrows of patch 5 in this 
case fit tightly against the grooves of conical ram 2. Their contact in the cross section normal 
to the path of conical ram 2 during deformation of the furrows, owing to the variable radius 7, 
always travels along an arc (Figs. 3-5) without reverse bend of the metal, which prevents 
formation of areas of undercompression. Then 



989038 
4 



during expansion of the furrows, the section of the cone is included in which the angle of the 
generatrix of the grooves increases up to 35°-40°. The furrows of patch 5, straightened out by 
this section, turn sharply and at such an angle break contact with conical ram 2 (Fig. 6). 
Further motion of conical ram 2 leads to the appearance of contactless expansion of the 
furrows of patch 5 as a result of the angle of rotation of the generatrix of the grooves by 
35°-40° and the action of elasticity forces in the compressed section of the patch. Final 
squeezing of the patch against the walls of casing 8 is accomplished by elastic forming head 
1. 

It has been experimentally established that the slope of the generatrix of grooves 7 of 
conical cone 2 significantly affects the quality of the expansion of the patch and the axial 
force of penetration of the conical ram. A slope of the generatrix less than 35° does not result 
in an increase (or results in an insignificant increase) in the flow diameter of the patch, while 
a slope of the generatrix greater than 40° leads to a significant increase in the required axial 
forces for penetration of the conical ram and a deterioration in the quality of the expansion. 

For a slope of the generatrix of the grooves of the cone equal to 35°-40°, after 
expansion of the patch by the conical ram the flow diameter increases relative to the cone 
diameter by 6-7 mm in 146 and up to 8-9 mm of casings [sic]. This makes it possible to 
accordingly decrease the diameter of devices for expanding longitudinally corrugated 
patches, and hence to increase the reliability of their operation. When expanding a patch by a 
smooth cone with a slope of the generatrix of 9°-12°, as assumed in the prototype, the flow 
diameter corresponds to the diameter of the conical ram. 

Claim 

A device for repair of casings, containing a hollow rod with a stop, an elastic forming 
head, a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between 
the stop and the conical ram, distinguished by the fact that, with the aim of improving the 
quality and reli ability of the repair by eliminating jamming of the conical ram in the casing 
under repair, said conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base of the cone to the larger base of the cone, where the ridges 
of the patch mktch the longitudinal grooves of the conical ram, and the tilt angle of the 
generatrix of the grooves on the larger 
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base of the conical ram is 35°-40°. 

Information sources considered in the examination 

[see Russian original for figure] 



Fig. 1 
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1. US Patent No. 3175618, cl. 166-63, published 1965. 

2. USSR Inventor's Certificate No. 388650, cl. E 21 B 43/10 (1970) (prototype). 



[see Russian original for figure] 



Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 



[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 



Fig. 6 
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